This study developed youth self-efficacy (SEPA) and proxy efficacy (PEPA) measures for physical activity (PA). Proxy efficacy was defined as a youth's confidence in his or her skills and abilities to get others to act in one's interests to create supportive environments for PA. Each spring of their sixth-, seventh-, and eighth-grade years, middle school students completed SEPA and PEPA questions and then, for 3 days, recalled their previous day's after-school PA. Exploratory and confirmatory factor analyses revealed a four-factor structure (SEPA for 1-3 days, SEPA for 5-7 days, PEPA-Parents, PEPA-School). Across study years, SEPA 1-3 days and 5-7 days increased and PEPA-Parents and PEPA-School decreased. Initial levels of PEPA-Parents and SEPA scales were associated with initial levels of PA. From sixth through seventh grade, changes in SEPA scales were associated with changes in PA. Studies should test whether interventions targeting self-efficacy and proxy efficacy influence PA.
Klesges, Dzewaltowski, Bull, & Estabrooks, 2004) . Such strategies may be more effective if they are designed to influence the underlying causal processes of behavior change during critical developmental periods (Baranowski, Anderson, & Carmack, 1998; Baranowski, Lin, Wetter, Resnicow, & Hearn, 1997; Bauman, Sallis, Dzewaltowski, & Owen, 2002) . A first step in intervention development, therefore, is to measure and identify the factors that contribute to behavior change among children and adolescents.
Social cognitive theory postulates that health behavior is an outcome of several personal, behavioral, and environmental factors that interact across the life span (Bandura, 2004) . A central process within this complex interacting causal system is human agency, or the ability to exercise control over one's health behavior and quality of life. Social cognitive theory distinguishes between two modes of individual human agency: direct personal agency and proxy agency. Proxy agency relies on getting others to act on one's interests to secure desired outcomes (Bandura, 2001) .
Physical activity promotion research that adopts a social cognitive approach has focused on direct personal agency by studying self-efficacy. Self-efficacy is hypothesized to be an important mediator of intervention effects and has been defined as an individual's beliefs in specific skills and abilities to organize and execute the courses of action required to produce a given outcome (Bandura, 1977) . A strong sense of self-efficacy is hypothesized to influence choice of physical activity, the amount of time and effort put forth, and the level of persistence in the face of obstacles (Bandura, 1997) .
Although self-efficacy has been shown to predict physical activity in several studies, many children and adolescents do not have direct control over the social conditions and institutional practices that provide the context for their physical activity choices. Within these social and physical environments, children and adolescents seek their valued outcomes through proxy agency (Bandura, 2000) . Proxy agency is a socially mediated form of agency exerted by children and adolescents when they try to get other people who have expertise or influence to act on their behalf to secure their desired outcomes. Children and adolescents utilize proxy efficacy when they feel that others, such as parents, friends, and/or teachers, can assist them in achieving their objectives.
Few investigations to date have adequately measured and examined the influence of both direct personal agency and proxy agency on the prediction of afterschool physical activity. Saunders and colleagues developed a 15-item self-efficacy measure with fifth-grade children that had three factors: support seeking, barriers, and positive alternatives (Saunders et al., 1997) . The barrier factor measured direct personal agency or self-efficacy for physical activity in the face of barriers, such as being busy, tired, hot, or cold or having homework. The positive alternative factor measured self-efficacy for physical activity when direct personal agency required avoiding an attractive alternative, such as TV or video games. The support-seeking factor addressed proxy agency with items, such as "I think I can ask my parent or other adult to take me to a physical activity or sport practice." But, this factor also contained personal agency items, such as "I think I can be physically active most days after school."
Research with eighth-and ninth-grade girls used confirmatory factor analyses to test the assumption that self-efficacy is a unidimensional construct (Motl et al., 2000) . When a one-factor model was found to be unacceptable, rather than testing a three-factor model, the researchers deleted seven items and created a unidimensional measure with the remaining items. The one-factor model combined regulatory self-efficacy items ("I can be physically active during my free time on most days even if it is very hot or cold outside") with proxy efficacy items ("I can ask my parent or other adult to do physically active things with me"). Although the statistical fit of this measure was acceptable (Dishman et al., 2002; Motl et al., 2000) , there are clear differences in the type of efficacy addressed by these items.
A number of studies have demonstrated predictive utility using a unidimensional self-efficacy measure ( Dishman et al., 2002; Dishman et al., 2004; Motl, Dishman, Dowda, & Pate, 2004; Motl et al., 2000; Motl et al., 2005; Sherwood et al., 2004) , but this measure may lack the sensitivity to detect which mediation process is important in physical activity interventions for children and adolescents: personal or proxy agency. Ryan and Dzewaltowski (2002) built on the work of Saunders and colleagues and conducted a preliminary study to compare the relationships between different types of self-efficacy and after-school physical activity. Sixth-grade youth reported their confidence to be physically active (physical activity self-efficacy); confidence to overcome barriers (barrier self-efficacy); confidence to ask parents, friends, and teachers to be physically active with them (asking efficacy); and environmental change self-efficacy. The environmental change self-efficacy scales included both direct and proxy agency questions. The 12-item environmental change efficacy scale measured sixth graders' confidence to find people to be active with them, to find places to be active, to find transportation to physical activities, and to ask parents and teachers to create options for physical activity. All four scales had adequate internal consistency. Physical activity self-efficacy and environmental-change self-efficacy were significant predictors of behavior. However, the environmentalchange self-efficacy measure did not allow for illuminating the relations among direct personal agency (self-efficacy), proxy agency, and physical activity.
The omnibus purpose of the present study was to evaluate the measurement properties, longitudinal factorial invariance, and predictive validity of a multidimensional scale that adequately conceptualizes both direct agency and proxy agency for physical activity for youth as they move through the middle school years. To meet this purpose, we developed measures of direct personal agency and proxy agency that build on the existing self-efficacy literature. According to theory, selfefficacy scales should take into account the strength of one's beliefs to complete a certain task by assessing perceptions in confidence to complete easy, moderate, and difficult levels of the task (e.g., physical activity on 1 to 7 days a week) or in response to barriers (e.g., being physically active when you have a lot of homework). This approach provides a more valid measure of self-efficacy and also allows valuable information to be obtained on individuals' efficacy relative to sustained daily physical activity behavioral performance at varying levels. An earlier investigation revealed that self-efficacy estimates based on responses to different degrees of difficulty of the behavioral task are better predictors of after-school physical activity than barrier measures for this age group (Ryan & Dzewaltowski, 2002) . Therefore, the construct of direct personal agency was assessed by a measure of self-efficacy for a physical activity (SEPA) task.
A separate scale was developed to capture children's and adolescents' beliefs about their proxy agency. This proxy efficacy for physical activity (PEPA) scale assessed a child's confidence that he or she could try to get other people who have expertise or influence to help him or her be physically active after school. Key individuals targeted included teachers, after-school program personnel, and parents. These individuals were targeted because they are the adult decision makers who provide opportunities and tangible assistance for physical activity. We did not include peers with this instrument because peers may provide social support and social opportunity, but they are not the gatekeepers of opportunity. The global school environment and the after-school time period was targeted because it is a context in which children can exert both personal and proxy agency and in which interventions targeting proxy agency may have more local and immediate effects.
The measurement properties of the scales were evaluated by using an exploratory factor analysis conducted on a randomly chosen sample of sixth-grade middle school students (half of the total sample), followed by a confirmatory factor analysis on the remaining sample. In addition to establishing the measurement properties for sixth graders, it is important to examine whether the factor pattern and the structural parameters of their components remain equal across time. Just as the reliability of a measure's scores can vary depending on the time of assessment, a scale can have a different factor structure at different developmental periods. Therefore, another purpose of this study was to examine the longitudinal factorial invariance and predictive validity of the new self-efficacy and proxy efficacy for physical activity measures across the sixth-, seventh-, and eighth-grade years.
This study hypothesized that the validity and reliability of self-efficacy for physical activity and proxy efficacy for physical activity measures would be established. The model parameters of the independent but related constructs would remain invariant across the middle schools years (sixth, seventh, and eighth grades). Finally, we hypothesized that changes in self-efficacy and proxy efficacy would predict changes in after-school physical activity.
Method Participants and Setting
Participants were sixth-grade students attending 16 middle schools located in urban, suburban, and rural areas of Kansas. Seventy-seven percent (2,210 of 2,875) of enrolled sixth-grade students provided assent to participate and active informed parent or guardian consent. Among the 2,210 students, 2,046 (92.6%) had usable data on the self-efficacy measures and usable data on the physical activity outcome measures during the first time of assessment (baseline). Of the 2,046 sixth graders (mean age 12.39 years), 48.0% of the sample was female and 33.3% of the participants' households were of low income (i.e., receiving free and reduced meal program assistance). The sample was primarily white (n = 1,642), with some diversity (Black, n = 195; Hispanic, n = 103; American Indian, n = 34; Asian, n = 50; other, n = 1). These data are representative of students enrolled in the state of Kansas during the sixth-grade data collection year, where 48% were female, 78% White, 9% Black, 10% Hispanic, 1% Native American, 2% Asian, and 32% qualified for free and reduced lunches (Kansas State Department of Education, 2001) .
The study draws from data from the Health Youth Places Project (Dzewaltowski, Estabrooks, & Johnston, 2002) . For the school randomized trial, after the sixth-grade data collection, eight of the middle schools were randomized to receive an intervention targeting the promotion of physical activity and fruit and vegetable consumption and eight were randomized to a control condition. The sixth-grade participants were then followed across their seventh-and eighth-grade years. Among the 2,046 students who participated in measurement at the baseline, 1,284 (62.8%) of those completed all self-efficacy and physical activity measures across the three data collection points (i.e., sixth, seventh, and eighth grade). Because the central purpose here was to establish the validity of the instrument without influence due to intervention, the analyses described below include data prior to intervention (sixth graders attending 16 schools), and data from those students attending the eight schools (with no missing data) assigned to the control condition during their seventh-and eighth-grade years (n = 629). Of the 629 sample (mean sixth-grade age = 12.39 years), 52.9% were female and 29.7% of the participants' households were of low income (i.e., receiving free and reduced meal program assistance). The sample was primarily White (n = 559), with some diversity (Black, n = 32; Hispanic, n = 20; American Indian, n = 11; Asian, n = 6; other, n = 1).
Measures
Self-Efficacy for PA (SEPA). For task self-efficacy for PA, items were generated based on public health recommendations (30 min of moderate-intensity PA on five or more days of the week). Physical activity was defined for the youth as "any activity that is as hard as brisk walking, makes your heart beat faster, and lasts for about 30 min or more each day. Things like walking to school, riding your bike, aerobic dance, and sports are different kinds of physical activities." A 30-min-per-day target, rather than 60-min, was used to match the method of behavioral reporting of the Previous Day Physical Activity Recall (PDPAR). An example question was "How sure are you that you can do 30 min of medium or hard physical activities 1 day to 7 days per week." Students responded using a 6-point scale from 0 (not at all sure) to 5 (completely sure). This measure was a refinement of a one-item measure that was shown to predict physical activity in this age group (Ryan & Dzewaltowski, 2002) .
Proxy Efficacy for PA (PEPA). Proxy efficacy for PA was defined as a youth's confidence in their skills and abilities to get others to act on his or her interests to create supportive environments for PA. A team of content experts identified the environments of interest as school, after school, and home. The experts also identified key leaders of these behavior settings who could be agents of change: teachers and school staff, after-school program staff, and parents. Peers were also considered as agents of change. The specific actions to create environments were defined as follows: to plan, to transport, to find a place, and to find different types of physical activity. Experts generated items for each key leader and each action. Because peers were not the gatekeepers to environmental change in these targeted settings (e.g., did not control transportation), the generated peer items were not included in the measure. An example question was, "How sure are you that you can get the after-school program staff to plan physical activities for you and the other members of the after-school program?" Students responded to each item using a 6-point scale from 0 (not at all sure) to 5 (completely sure).
PA Measure. Three days of self-reported PA was measured by the PDPAR. The PDPAR uses a time grid of 30-min intervals to help children record their previous day's activity. For each interval, the child enters a code representing the predominant activity in which they participated. Scoring algorithms are used to estimate the metabolic equivalents (METs) for each activity. The outcome variable for the PDPAR is the number of 30-min blocks a child spends in moderate and vigorous (≥4 METs, MVPA) category each day. The original validation study includes specific details on the PDPAR assessment (Weston, Petosa, & Pate, 1997) .
Procedures
Trained research assistants first visited each school (during the months of March and April) and presented definitions of PA (type, intensity, and duration). Students then completed a questionnaire measuring several psychosocial variables, including SEPA and PEPA. After completing the psychosocial questionnaire, students were taught how to complete the PDPAR. On the three subsequent days, participants completed the PDPAR assessments in a classroom setting. On the last day of recall, students were provided with all 3 days of their PDPAR logs and were asked to complete any missing time periods. Trained research assistants checked the PDPAR assessments for missing data. Recall instruments with missing data were returned to the students for further completion at this time.
Data Analyses
Phase 1. For Phase 1, half of the sixth-grade sample (Sample 1, n = 1,023) were randomly selected for an exploratory factor analysis (EFA). The EFA was conducted using the Statistical Package for Social Science (SPSS) for Windows version 12.0 with principal axis factor extraction method, followed by direct oblique (oblimin) rotation. This rotation method was chosen because we hypothesized that the underlying factor structures of self-efficacy were correlated. The number of components retained was estimated by examining the following criteria: (a) Kaiser's (1961) criterion to retain factors with unrotated eigenvalues exceeding 1 or greater, (b) a scree test (Cattell, 1966) , and (c) if its factor loading exceeded 0.40 (Gorsuch, 1983) .
Phase 2. For Phase 2, a confirmatory factor analysis (CFA) was performed on the second half of the sixth-grade data set to test the extent to which the factor structure of the PA self-efficacy scale obtained in EFA could be replicated with a different sample (Sample 2, n = 1,023). In addition, to test the potential that a unidimensional (i.e., global self-efficacy) or two-factor (i.e., SEPA and PEPA) model could also adequately fit the data, the CFA was carried out testing those models as well as the structures produced by the EFA. The CFA was based on the assumption that the models found in the EFA for the PA scale provided the best fit to the data. Employing the AMOS 5.0 statistical software (Arbuckle, 2003) , CFA was performed using FIML estimation for missing data. The FIML estimation assumes that responses are missing at random and is more likely to produce less biased results than listwise deletion, pairwise deletion, or means imputation (Wothke, 2000) . Four models were tested. The first model (Model 1) to be evaluated was a unidimensional model that assumed that the 17 items were indicators of a single latent factor. Model 2 tested the hypothesis that the scale measured two separate, but correlated, physical activity subscales such as task self-efficacy and proxy efficacy. A four-factor orthogonal model (Model 3) specified that each self-efficacy and proxy efficacy constructs consisted of two separate factors. However, intercorrelations between self-efficacy and proxy efficacy constructs were not allowed to be present. Finally, Model 4 specified a four-factor oblique model in which all four factors (two selfefficacy and two proxy efficacy) were intercorrelated.
Assessment of model fit was based on both absolute and comparative/incremental fit indexes (Kellway, 1999; Maruyama, 1998) . Absolute indexes include the chi-square likelihood ratio test, the root mean square error of approximation (RMSEA), as well as the 90% confidence interval around the RMSEA values. RMSEA values smaller than 0.05 are indicative of close fit, values smaller than 0.08 are indicative of fair fit, and values of 0.10 are demonstrating a marginal fit (Browne & Cudeck, 1993; Steiger, 1990) .
Comparative/incremental fit indexes include both the normed fit index (NFI) and the nonnormed fit index (NNFI; Bentler & Bonett, 1980) as well as the comparative fit index (CFI; Bentler, 1990) . NFI, NNFI, and CFI values approximating 1.0 indicate perfect fit, whereas values below 0.90 indicate a need to respecify the model. In recent years, there has been concern that values for fit indexes of 0.90 are too low and that higher values such as 0.95 should be used (Hu & Bentler, 1999) . However, these stringent criteria have recently been debated (Fan & Sivo, 2005; Marsh, Hau, & Wen, 2004) .
Phase 3. For Phase 3, the factorial invariance of the correlated model was tested across a 3-year period in a cohort of children attending both intervention and control schools. More specifically, only those children (n = 1,284) who completed all self-efficacy measures across the 3-year period were entered in the analyses. The longitudinal factorial invariance provides information regarding the equality of the model and its parameters across time. The routine of longitudinal factorial invariance involved testing and comparing a series of multisample models using CFA (Conroy, Elliot, & Hofer, 2003; Motl et al., 2000; Motl & DiStefano, 2002) . Prior to the application of any invariance analysis, it is necessary to establish adequate baseline models for each time of assessment (Byrne, 1998) . Then, in the first step of the analysis, one specifies that a scale has the same structure in each time of assessment. At the second step, the factor loadings of each factor are constrained to be equal. At the third step, one specifies that, in addition, factors will have the same variance across time. At the final step, one further specifies that the item uniqueness is equal across time. This tests the hypothesis that, in addition to invariant factor loadings and factor variances, the unique variances for each item are the same at both times of assessment. To assess the model fit and the tenability of the invariant constraints, the chi-square difference test, as well as other fit indexes, such as RMSEA, NNFI, and CFI were employed. A nonsignificant change in chi-square from a less to a more restrictive model suggests longitudinal invariance of the model. The change in CFI also was used (Cheung & Rensvold, 2002) . A CFI difference critical value equal or less than −0.01 indicates factorial invariance.
Phase 4. Finally, for Phase 4, the validity of the measures to predict MVPA was tested in children attending the control schools across their sixth-, seventh-, and eighth-grade years. A cohort of children attending control schools were included in this study so that any differences in prediction across years could not be attributed to subject selection or intervention. Data from 629 and 719 children were used, with complete data on both efficacy behaviors and MVPA, respectively, over the three points of the study. Pearson correlations between self-efficacy, proxy efficacy, and MVPA were first computed to examine the concurrent validity of these measures. Then we used latent growth modeling (LGM; Meredith & Tisak, 1990; Willett & Sayer, 1994) to examine (a) the patterns of change in SEPA, PEPA, and MVPA separately and (b) the association of a change in SEPA and PEPA on a change in MVPA across time.
Latent growth modeling is a relatively new and flexible approach in testing research hypotheses related to multiple data points collected over a period of time. According to Curran, Harford, and Muthen (1996) , LGM "combines elements of repeated measures MANOVA, confirmatory factor analysis, and structural equation modeling to analyze changes in a construct over time. It is possible to model individual variation in growth of the construct over time and to identify potential factors that explain this variation" (p. 411). In LGM, there are two stages of analysis (e.g., Duncan & Duncan, 1995; Willett & Sayer, 1994) . The first stage of LGM tested the change that each individual experienced over time by fitting a regression curve (e.g., linear, nonlinear) for each individual in the analysis on MVPA, PEPA, and SEPA. In LGM, the intercept represents the score at the first time point (e.g., initial status in sixth grade) and the slope represents the rate of intraindividual linear change over time (change across sixth-, seventh-, and eighth-grade years). Thus, an individual score is a function of an individual's own intercept and slope (Park & Schutz, 2005) .
The second stage examines the associations between the individual growth parameters to determine whether PEPA and SEPA were associated with initial status and change in MVPA (slopes and intercepts from the first stage) (Duncan, Duncan, Strycker, Li, & Alpert, 1999; Lance, Vandenberg, & Self, 2000; Willett & Sayer, 1994) . Data were analyzed using AMOS 5.0 statistical software (Arbuckle, 2003) with full-information maximum likelihood estimation, which has been found to be very efficient for incomplete data (Enders & Bandalos, 2001) . Overall model fit was assessed using the chi-square value and four indexes: RMSEA, NFI, CFI, and ECVI (expected cross-validation index). A model with a smaller ECVI value represents a better fit to the data (Browne & Cudeck, 1989) .
Results
Phase 1-Exploratory Factor Analysis. Using Sample 1, a principal axis factor (PAF) of the 17 self-efficacy for PA items extracted four factors with eigenvalues greater than 1. The four-factor solution met all the statistical criteria and accounted for approximately 71.76% of the variability among the items. However, Item 4 (i.e., self-efficacy to do PA 4 days a week) was found to produce factor loadings of >0.40 on two separate factors. Based on the recommendations of Tabachnick and Fidell (2001) , Item 4 was removed and the data was reanalyzed with the remaining 16 items.
The Keiser-Meyer-Olkin test of sampling adequacy was first calculated, giving a coefficient of 0.86, which exceeds the 0.60 minimum required for factor analysis.
The remaining 16 items yielded a four-factor solution that met all the statistical criteria for extracting factors and accounted for approximately 71.13% of the variability among the items. Table 1 shows the percentage of variance accounted for each factor and the factor structure and pattern coefficients for each item. The first factor, labeled proxy efficacy for physical activity-school (PEPASchool) consisted of six items that captured the influence of school staff on children's PA. Factor 2, labeled self-efficacy for physical activity 1-3 days (SEPA 1-3), included three items (i.e., self-efficacy to do PA 1, 2, and 3 days a week). Factor 3 included four items that measured children's confidence in their parents' support for their PA. This factor was labeled proxy efficacy for physical activity-parents (PEPA-Parents). Finally, three items (i.e., self-efficacy to do PA 5, 6, and 7 days a week) constituted Factor 4, which was labeled self-efficacy for 5-7 days physical activity (SEPA 5-7).
Phase 2-Confirmatory Factor Analysis. Based on the results of the exploratory factor analysis, Sample 2 was used for the CFA of the self-and proxy efficacy scale. Besides the hypothesized four-factor correlated model, CFAs were applied in three alternative models. Table 2 presents the CFA results for the physical activity scale. As shown, the one-factor solution (Model 1) clearly was a poor fit for the data, Table 2 ). All fit indices of the hypothesized four-factor oblique model were reflective of good fit to the observed data, RMSEA = 0.079 (90% CI = 0.073-0.084), NFI = 0.93, NNFI = 0.93, and CFI = 0.94. Therefore, the four-factor oblique model provided a better fit to the data than the four-factor orthogonal model.
The standardized factor loadings for the factor parameters and the square multiple correlations (R 2 ) of the items for the four-factor oblique model were acceptable. The factor loadings for the PA scale were all statistically significant (p < 0.01), whereas all R 2 values were satisfactory (ranging from 0.34 to 0.94). Collectively, these results suggest that the scale's factors are distinct and represent a theoretically unitary four-factor construct. In sum, results of the CFAs were consistent with those obtained from the EFAs conducted on a separate sample. Note. RMSEA = root mean square error of approximation, NFI = normed fit index, NNFI = nonnormed fit index, CFI = comparative fit index.
Phase 3-Longitudinal Factorial
Invariance. Next, we tested the equality of the self-efficacy and proxy efficacy constructs and their parameters across time. The model tested was Model 4, which included two self-efficacy and two proxy efficacy intercorrelated factors. Results of CFAs indicated that the four-factor oblique model provided the best fit to the data. First, before conducting analyses of longitudinal factorial invariance, we examined model-data fit of the self-and proxy efficacy for physical activity measures at the three times of assessment. As shown in Table 3 The results of the progressive application of constraints in the invariance analyses are also presented in Table 3 . The first hypothesis tested was that the four-factor structure is invariant across time (Model 1). This model is defined to be the minimal criterion of factor invariance. As Table 3 shows, the results of this analysis showed that the model with no constraints (Model 1) represents a reasonable fit to the data, χ 2 (982) = 4,354.31, p < 0.01; RMSEA = 0.052 (90% CI = 0.050-0.053); NFI = 0.91; NNFI = 0.92; CFI = 0.93. The second hypothesis tested was a more restrictive model (Model 2) specifying equal factor loadings across time. This model also fit the data well and the fit indices for Models 1 and 2 were essentially identical. However, the χ 2 (24) value of 64.62 between Model 2 and Model 1 was statistically significant at p < 0 .01 level (owing to the relatively large sample size, we used an alpha level of 0.01 to determine statistical significance). The third hypothesis specified equal variances over time (Model 3). The results revealed a significant chi-square value, ∆χ 2 (8) = 141.11, p < 0.01; however, the differences in fit indices between Models 2 and 3 were trivial. Results of the hypothesis of invariant uniqueness (Model 4) of the scale across time were also acceptable. Results indicated that the chi-square difference between Models 3 and Model 4 was statistically significant, ∆χ 2 (44) = 108.69, p < 0.01, but the difference in fit indices, between the two models did not exceed the recommended −0.01 (see Table 3 ). This supports the hypothesis of invariant uniqueness. Finally, reliability analyses (Cronbach's alpha coefficient) indicated that all self-and proxy efficacy for physical activity scale demonstrated acceptable levels of internal consistency in both samples, ranging from 0.79 to 0.94. Table  4 depicts Pearson correlations coefficients within scales across years and among the four scales at each year of assessment. Moderate correlations among the scales were found, and there were stronger relationships among the SE scales and among the PE scales at each grade (0.47 to 0.58) than between the SE and PE scales (0.08 to 0.34). This finding supports the hypothesis that SE and PE are related but independent constructs. Both SE and PE scales tracked across years, which suggests that there is test-retest reliability and tracking of these constructs across years of development.
We began the LGM analyses by fitting the individual growth models for the SEPA 1-3, SEPA 5-7, PEPA-Parents, PEPA-School, and MVPA measures. Table  4 depicts means and standard deviations for these measures. Also, the goodnessof-fit indexes of the tested models are presented in Table 5 . Three models were examined for each measure. Model 1 assumes a linear pattern of growth for the measures, and their factor loadings on the slope factor were fixed to 0, 1, and 2. In this model, we tested the assumption of equal measurement error variance (homoscedasticity) across the three times of assessment because (a) we found all measures (SEPA 1-3, SEPA 5-7, PEPA-Parents, PEPA-School, MVPA) had acceptable test-retest reliability and tracking across time and (b) there was a relatively long (approximately 12 months) interval separating the three times of assessment. Model 2 represents an unspecified model (nonlinear model) in which the third factor loading is freely estimated in each of the five measures (SEPA 1-3, SEPA 5-7, PEPA-Parents, PEPA-School, MVPA). Finally, in Model 3, the measurement error variances were freely estimated (assumes heteroscedasticity), and the goodness of fit of this model was compared with that of Model 1.
As shown in Table 5 Note. SEPA = self-efficacy for physical activity; PEPA = proxy efficacy for physical activity; MVPA = moderate and vigorous physical activity.
the unspecified model are presented in Table 6 . The mean initial level (intercept) was 4.37 (SE = 0.05, p < 0.001) on the 0-to-5 scale and the mean rate of change (slope) was 0.23 (SE = 0.05, p < 0.001) per year. The slope factor loadings were 0, 1, and 1.03. The Time 3 factor loading (1.03, SE = 0.07, p < 0.001) was significantly different from 0. The growth for SEPA 5-7 was also best described by the unspecified model which provided the best fit for the data, χ 2 (2) = 1.38, p > 0.05, RMSEA (90% CI) = 0.000 [0.000-0.071], NFI = 0.99, CFI = 1.00, and ECVI = 0.024). The mean initial sixth-grade level of SEPA 5-7 was 3.41 (SE = 0.06, p < 0.001), and the mean rate of change was 0.31 (SE = 0.06, p < 0.001) per year. The Time 3 factor loading (1.19, SE = 0.13, p < 0.001) was significantly different from 0. As Table 6 shows, there was significant variability in students' initial status and rate of change on both SEPA 1-3 and SEPA 5-7. These results indicated that there were significant individual differences in both self-efficacy for physical activity measures at sixth grade and that there were individual differences in rates of change in these measures over time. Finally, the correlation between intercept and slope of SEPA 1-3 was significant (r = −0.75, p = 0.001 and r = −0.65, p < 0.001, respectively), indicating that children with higher initial levels of SEPA 1-3 and SEPA 5-7 tended to report lower rates of change in SEPA 1-3 and SEPA 5-7 over time.
As shown in Table 5 , the PEPA-Parents measure had a linear heteroscedastic growth trajectory, χ 2 (1) = 14.14, p < 0.001, NFI = 0.95, CFI = 0.96, and ECVI = Note. The fit indexes for the nonlinear (unspecified) models for PEPA-Parents, PEPA-School, and MVPA were not included in the table because the slope variances were negative.
0.048, indicating that it represented the nature of change over the three time periods better than the linear homoscedastic model. Moreover, the chi-square difference test showed that linear heteroscedastic growth model provided significant incremental fit over the linear homoscedastic model, ∆χ 2 (2) = 6.33, p < 0.05. However, the RMSEA (90% CI) = 0.145 (0.084-0.216) value of this model was relatively high and exceeded the recommended minimal level of 0.080. Finally, inclusion of a nonlinear growth model did not improve model fit and produced a negative slope variance. At sixth grade, the mean initial starting point of PEPA-Parents was 3.83 (SE = 0.04, p < 0.001) and the mean slope was -0.07 (SE = −0.03, p < 0.001). These results indicate a decreasing trajectory for the PEPA-Parents measure across time. There was significant variance in both intercept (M = 0.67; SE = 0.10, p < 0.001) and slope (M = 0.19; SE = 0.05, p < 0.001) factors, indicating that there was substantial individual variability about the group growth parameters. For PEPASchool, the linear homoscedastic trajectory model also fit the data better than the linear heteroscedastic model: χ 2 (3) = 6.07, p < 0.05, RMSEA (90% CI) = 0.040 (0.000-0.113), NFI = 0.96, CFI = 0.98, and ECVI = 0.029 (see Table 6 ). In contrast, the nonlinear growth factor resulted in a negative slope variance and the fit indexes were not evaluated. The mean initial estimate (M = 2.51; SE = 0.05, p < 0.001) and the mean slope (M = -0.11; SE = 0.03, p < 0.001) were both statistically significant. There was also significant variance in both the intercept (M = 0.70; SE = 0.15, p < 0.001) and the slope (M = 0.17; SE = 0.08, p < 0.05) factors, indicating that there were between-person differences in this change rate among children. Finally, the correlation between intercept and slope of both PEPA-Parents and PEPA School was significant (r = −0.31, p < 0.001 and r = −0.42, p < 0.05, respectively), suggesting that children with higher initial levels of PEPA-Parents and PEPA-School tended to report lower rates of change over time.
Finally, as shown in Table 5 , the linear heteroscedastic model provided a very good fit for the MVPA measure: χ 2 (1) = 2.47, p > 0.05, RMSEA (90% CI) = 0.045 (0.000-0.120), NFI = 0.99, CFI = 0.99, and ECVI = 0.026. On the other hand, the nonlinear growth model was rejected because the variance of the slope was negative. The mean intercept estimate for MVPA (M = 2.73; SE = 0.08, p < 0.001) and the mean slope (M = 0.13; SE = 0.05, p < 0.01) were both significant, indicating that children showed significant changes in MVPA across seventh and eighth grades. Furthermore, the variances for both initial level (M = 2.11; SE = 0.37, p < 0.001) and rate of change (M = 0.62; SE = 0.19, p < 0.001) over time were statistically significant. This indicates that there was substantial variability around the means and variances in MVPA across time. Finally, the correlation between the intercept and the slope factors was significant (r = −0.37, p < 0.05), suggesting that children with higher initial levels of MVPA tended to report lower rates of change in MVPA over time.
In the second step, the four measures of the first-stage models were entered in one model to investigate the extent to which both self-efficacy and proxy efficacy measures assessed at Time 1 were associated with the initial level and rate of change of MVPA across time. The fit of the model was acceptable based on several fit indexes, RMSEA (90% CI) = 0.041 (0.024-0.057), NFI = 0.98, CFI = 0.99. However, the covariance matrix of the estimated model was not positive definite indicating that the solution may be arbitrary. This may have been due to the high degree of multicollinearity among the self-and proxy efficacy items of the scale and/or the lack of identification in parts of this model.
We next tested four associative LGM models (one for each measure) to examine separately the relationships between growth processes in both self-and proxy efficacy measures and MVPA. First, we tested an associative LGM model in which initial status and change factors for SEPA 1-3 were related with initial status and change factors for MVPA. This model provided a good fit to the data, χ Table 7 ). Also, the slope of SEPA 1-3 was positively correlated with the slope of MVPA (σ S(1-3)S(MVPA) = 0.05, SE = 0.02, p < 0.01), suggesting that increases in SEPA 1-3 were related with increases in MVPA behavior over time (Figure 1) .
Second, an associative LGM model that investigated the relationships between the initial status of SEPA 5-7 and MVPA represented also a very good model-data fit, χ 2 = 20.76, df = 7, p < 0.01, RMSEA (90% CI) = 0.056 [0.029-0.085], NFI = 0.96, CFI = 0.97. The significant positive intercept-intercept covariance (σ I(SEPA 5-7)I(MVPA) = 0.68, SE = 0.11, p < 0.001) indicated that children's initial level of self-efficacy to be physically active 5 to 7 days per week were positively associated with initial levels of moderate-to-vigorous physical activity, suggesting that children who had higher initial level of SEPA 5-7 also had significantly higher initial level of MVPA (Table 7 ). Figure 1 illustrates that the findings also show that change in SEPA 5-7 was significantly related to change in MVPA behavior over time (σ S(SEPA 5-7)S(MVPA) = 0.06, SE = 0.02, p < 0.01).
Finally, two separate associative LGM models were tested to investigate the relationships between growth processes in two proxy efficacy measures and physical activity. The analysis of the first associative model-χ 2 = 18.14, df = 7, p < 0. = 0.19, SE = 0.08, p < 0.05), suggesting that children who had higher initial level of PEPA-Parents also had significantly higher initial level of MVPA. However, the slopes of PEPA-Parents and MVPA were not significantly correlated (Table 7) . Finally, no significant relationships were found between the initial and change factors for PEPA-School and MVPA, χ 2 = 8.85, df = 7, p > 0.05, RMSEA (90% CI) = 0.021 (0.000-0.056), NFI = 0.97, CFI = 0.99. Figure 1 -Associative latent growth model depicting relations among initial status and change in selfefficacy for being physically active 1 to 3 days per week (SEPA 1-3) and 5 to 7 days per week (SEPA 5-7) and proxy efficacy to influence parents (PEPA-Parents) with initial status and change in moderate and vigorous physical activity (MVPA). Error terms and nonsignificant relationships are omitted for simplicity of representation. 
Discussion
This study demonstrated acceptable psychometric properties for measures of self-efficacy and proxy efficacy for physical activity (PA) in middle school youth. Exploratory and confirmatory factor analyses indicated that a four-factor oblique solution provided the best fit to the data for the self-and proxy efficacy for PA measures. Specifically, the analysis of the models and fit estimates support strong longitudinal factorial invariance (factor loadings, factor variance/covariance, and error variance) for the measures across the three times of assessment. Strong longitudinal factorial invariance demonstrates that the means and standard deviations of the four factors are comparable across the three times of assessment. A number of conclusions can be made from these findings. First, according to self-efficacy theory and a review of the measurement of self-efficacy for physical activity (Bandura, 1977; McAuley & Mihalko, 1998) , multi-item measures that are guided in the developmental stage by a sound conceptual schema provide more valid measures of self-efficacy beliefs. In the current study, both task and proxy efficacy measures were initially developed in line with the conceptualization in self-efficacy theory. It is important to balance the development and testing of social cognitive measures using underlying theory and data-driven analyses. In contrast to previous validation studies of self-efficacy in youth (e.g., Motl et al., 2000) , rather than simply attempting to reduce multiple dimensions of self-efficacy into a single scale, we utilized a two-dimensional theoretical model of efficacy to develop our measure but then also tested a four-dimensional model indicated through exploratory analyses. The differential prediction of each dimension that was tested supports that the multidimensional measure provides more information than a single scale.
Second, results from the present study suggest that efficacy to perform physical activity for a few days per week may be distinct from efficacy to be active on five or more days per week. The lack of development and analysis of the factor structure of multi-item measures of self-efficacy in the youth PA domains has been somewhat surprising considering the frequent application of these measures in intervention research. Especially when considering the evidence from adult health behavior domains, such as PA, of a strong positive relationship between multiple forms of self-efficacy and behavior (McAuley & Mihalko, 1998) . Different obstacles within the child's environment may make being active 5 days a week much more difficult that being active three or fewer days per week, which could explain the two-dimensional model of task self-efficacy. This hypothesis is supported by the data within the present investigation that demonstrates the magnitude of children's efficacy to be active five or more days is much lower than their self-efficacy to be active three or fewer days. Because current activity guidelines for youth specify participating in physical activity on most and preferably every day of the week, it may be important to investigate the influence this message has on efficacy judgments.
Third, there is a need to include an adequate number of items to assess differential forms of self-and proxy efficacy in children. For example, Saunders and colleagues (1997) developed a multidimensional measure of self-efficacy for physical activity and validated this scale with fifth-grade youth that included 17 items to assess three factors: support seeking, barriers, and positive alternatives. The support seeking scale included five proxy efficacy items and two items that tapped task self-efficacy. It may be that because the other items on the multidimensional self-efficacy measure addressed barriers or positive alternatives, these two task self-efficacy items loaded on the support seeking scale only because they were moderately related. However, had additional task self-efficacy measures been included, a two-dimensional model may have been supported. The present study likely found the better fit of the four-factor structure because a larger pool of items was used in an attempt to tap both task self-efficacy and proxy efficacy for PA.
Fourth, although parsimony and participant burden are critical to consider in measure development, it may be necessary to use lengthier surveys to truly assess self-and proxy efficacy. Two recent investigations identified a one-factor model for a 15-item self-efficacy for PA scale (Dishman et al., 2002; Motl et al., 2000) in eighth-and ninth-grade girls that was based on the Saunders measure. This measure includes task self-efficacy items, barrier self-efficacy items, and proxy efficacy items. The measure has been useful in identifying the mechanisms that determine physical activity Motl et al., 2005) . In a similar manner, the Saunders measure was modified for use in 9-to 10-year-old African American girls (Sherwood et al., 2004) . This study's authors noted that "the item pool was reduced because of time constraints for measurement (p. S63)." Therefore, it appears when investigators are interested in studying an omnibus process of behavior change that includes both self-efficacy and proxy efficacy a unidimensional scale is appropriate. However, the present study supports the hypothesis that self-efficacy and proxy efficacy are independent but related constructs. The measure developed from this study should be useful when investigators are interested in understanding the independent influences of these constructs on behavior change.
Fifth, the results revealed a positive linear trend for self-efficacy scales, and these increases were significantly associated with an increase in PA. And results reveal a negative trend for proxy efficacy scales. Whereas baseline levels of proxy efficacy parents were associated with PA, changes in proxy efficacy were not associated with increases in PA. We are unaware of another study that has shown associations between initial levels of self-efficacy and proxy efficacy and PA and associations between naturally occurring changes in self-efficacy and changes in PA (measured by a validated assessment instrument) across the middle school years. This finding suggests that interventions targeting self-efficacy and proxy efficacy to be active daily may be effective at increasing PA in youth.
There was no association between confidence to influence school staff to create supportive environments for PA and PA at the initial sixth-grade baseline and no association between changes in both proxy efficacy for parents and school staff and changes in PA. It is likely that the influence of proxy efficacy on behavior occurs over an extended period of time because it is operationalized as the confidence in getting others to help create environmental change. Because of the short period between construct and behavioral measurement at the initial assessment period of this study, the sixth-grade cross-sectional relationship would likely be due to a history of past attempts at changing the school and home environment. For sixth graders, parents may have a history of responding to youth's requests for PA support. But because proxy efficacy was at an initially low level and decreased across the study, it was unlikely that any causal influence on physical activity could occur across seventh and eighth grades. Perhaps proxy efficacy could influence PA if an intervention was able to build the capacity of youth to a level at which they could create environmental change to support PA as they enter their adolescent years. Because self-efficacy and proxy efficacy for PA were shown to be a multidimensional construct, we strongly recommended assessing these types of efficacy beliefs. Although this study did not address barrier self-efficacy, future studies could compare the new scales with established barrier measures. Future studies using these new scales should confirm its factor structure with a similarly large sample. Furthermore, the factor structure of the scales should be examined by means of a multisample analysis in order to determine whether the scales are invariant across gender, race, or ethnic groups. Also, because the longitudinal factorial invariance of the new measure was demonstrated in this study, future studies should be conducted for the examination of the latent mean differences in the two types of efficacy beliefs for PA in youth as well in adult populations. Finally, a multivariate multigroup analysis with LGM should be applied in the future (e.g., for boys and girls) in order to examine a possible gender effect on PA.
